A MONG THE MORE THAN 5 MILlion dementia patients in the United States, most live at home, cared for by family members.
1 Functional decline, a core disease feature, represents a risk factor for poor quality of life, high health care costs, institutionalization, and mortality. [2] [3] [4] With disease progression, families increasingly provide hands-on physical assistance with activities of daily living (ADLs) and instrumental ADLs (IADLs). This often results in heightened caregiver distress, a risk factor for patient nursing home placement. 5 Few large randomized trials evaluate treatments for supporting physical function of patients with dementia. Trials of antidementia medications show few if any benefits for physical function or caregiver burden and have substantial adverse effects. [6] [7] [8] In 1 study, twice-yearly comprehensive care planning in memory clinics showed no additional positive effects on functional decline. 9 Previous nonpharmacologic intervention trials (exercise, use of pleasant activities, home environmental modifications) had promising findings, yet studies reported small effect sizes and outcomes other than func-tional dependence or required replication. 10, 11 Recent psychosocial caregiver interventions showed caregiver improvements, but benefits either did not extend to patients with dementia or did not address functional dependence. 12, 13 Building on previous nonpharmacologic approaches and best clinical practices, 14 we designed the Care of Persons with Dementia in their Environments (COPE) trial to test a nonpharmacologic, biobehavioral approach to support physical function and quality of life for patients with dementia and the well-being of their caregivers. The COPE program targeted modifiable environmental stressors to decrease sensorial, physical, and cognitive demands and align with patient capabilities and also ruled out underlying medical conditions that could lead to reduced patient functioning. The intervention sought to re-engage patients in daily activities and increase functionality, thereby alleviating caregiver burden.
We hypothesized that COPE patients, compared with those in a control group, would show reduced functional dependence, improved quality of life, and enhanced engagement in activities at 4 months (main study end point). We also hypothesized that COPE caregivers, compared with control caregivers, would report improved well-being and confidence using activities at 4 months. Also considered was whether COPE reduced occurrences of agitated behavior and eliminated problem areas identified by caregivers. Because the COPE study included a brief medical screen to rule out undiagnosed medical conditions, prevalence of these conditions are reported for intervention patients. Secondarily, we evaluated long-term effects (at 9 months).
METHODS

Study Population
Patients with dementia and family caregivers were recruited from March 2006 to June 2008 through media announcements and mailings by social agencies targeting caregivers. Study procedures were explained to interested caregivers contacting the research team (telephone, return postcard), and a brief telephone eligibility screen was administered. Eligible patients had a physician diagnosis of probable dementia (using criteria from NINCDS/ADRDA [National Institute of Neurological and Communicative Disorders and Stroke/ Alzheimer's Disease and Related Disorders Association]) or a Mini-Mental State Examination (MMSE) 15 score less than 24; they also were 21 years or older and English speaking, needed help with daily activities or had behavioral symptoms, and lived with or within 5 miles of family caregivers. Eligible caregivers provided oversight or care for 8 or more hours weekly, planned to live in the area for 9 months, were not seeking nursing home placement, and reported difficulty managing patient functional decline or behaviors.
Exclusion criteria for dyads were terminal illnesses with life expectancy of less than 9 months, active treatments for cancer, more than 3 acute hospitalizations in the past year, or involvement in another caregiver trial. Patients were excluded if they had schizophrenia or bipolar disorder, had dementia secondary to probable head trauma, or had an MMSE score of 0 and were bed-bound.
Written informed consent was obtained from caregivers prior to baseline interviews using forms approved by the institutional review board. Caregivers provided proxy patient consent and patient assent was obtained for each patient-related assessment using scripts approved by the institutional review board. Families were compensated $20 at each interview for their participation.
Following baseline interviews, dyads were randomized to the COPE or control group and reassessed by telephone at 4 and 9 months by interviewers masked to participant group. Consistent with other trials, 13, 16 caregivers of patients placed in nursing homes prior to 4 months (n = 7) were reassessed at 4 months (but not 9 months) in areas amenable to reporting. Caregivers of patients who died (n=21) were not reassessed at 4 months (n =9) or 9 months (n=12) nor included in analyses, as outcome measures were not relevant.
Randomization
Dyads were stratified by living arrangement (alone/together) and randomized within each stratum using random permuted blocks to control for possible changes in participant mix over time. The blocking number was developed by the project statistician and unknown to others. Randomization lists and 2 sets of randomization forms were prepared using opaque envelopes. The project director randomized each dyad within 48 hours of the baseline interview.
Treatment Conditions
The COPE program sought to support patient capabilities by reducing environmental stressors and enhancing caregiver skills. In this multicomponent intervention, all COPE dyads received exposure to each treatment element: assessments (patient deficits and capabilities, medical testing, home environment, caregiver communication, and caregiver-identified concerns); caregiver education (patient capabilities, potential effects of medications, pain, constipation, dehydration); and caregiver training to address caregiveridentified concerns and help them reduce stress. Training in problemsolving, communication, engaging patients in activities, and simplifying tasks was tailored to address caregiveridentified concerns and patient capabilities.
COPE dyads received up to 10 sessions over 4 months with occupational therapists and 1 face-to-face session and 1 telephone session with an advance practice nurse. Occupational therapists initially interviewed caregivers to identify patient routines, previous and current roles, habits and interests, and caregiver concerns. They also conducted cognitive and functional testing to identify patient strengths and deficits in attention, initiation and perse-veration, construction, conceptualization, and memory. 17, 18 Occupational therapists then trained caregivers to modify home environments, daily activities, and communications to support patient capabilities; use problemsolving to identify solutions for caregiver-identified concerns; and reduce stress. For each targeted concern, a written action plan was provided 11, 13, 16 describing treatment goals, patient strengths, and specific strategies. In a home visit, the nurse provided caregivers health-related information (pain detection, hydration), obtained patient blood and urine samples, and examined patients for signs of dehydration. Laboratory evaluations included complete blood cell count, blood chemistry, thyroid testing of serum samples, and culture and sensitivity testing of urine samples. Patient medications were reviewed for appropriateness, polypharmacy, and dosing using published guidelines. 19 Caregivers were informed of results by telephone and mailed copies to share with the patients' physicians.
Dyads assigned to the control group received up to three 20-minute telephone calls from trained research staff members (not occupational therapists or nurses). Using scripts, staff asked caregivers about care challenges, mailed relevant informational brochures, and reviewed the materials in subsequent calls. Materials included tips from the Alzheimer's Association and government agencies on home safety and managing patient behaviors, functional decline, and caregiver stress. This controlled for professional attention and tailoring of information.
Treatment Implementation
Interventionists for both treatment groups were independently trained in protocols through readings, didactic sessions, and practices. For the COPE group, treatment fidelity was monitored through twice-monthly supervision and audiotapes submitted by interventionists, which were reviewed by investigators. For the control group, randomly selected telephone calls were monitored for protocol adherence in real time. In both groups, interventionists completed documentation of duration and delivery content for each contact, which was reviewed for adherence. The COPE interventionists did not have contact with the control group interventionists.
Measures
Characteristics of dyads that were assessed included living arrangement (alone/together), sex, education, race, age, financial difficulty (1, not very difficult, to 3, very difficult paying for basics like food), and use of 10 formal services (eg, home health aide). To describe the racial background of participants, caregivers identified themselves and the patient with dementia as Caucasian/white, black/African American, or other.
Patient Outcomes
For functional dependence, we used a 15-item measure modeled after the Functional Independence Measure, 20 previously shown as psychometrically sound and corresponding to objective determinations of dependence and assistance required. 21, 22 Items included 8 IADLs (telephone, shopping, meal preparation, housework, laundry, travel, medicine, managing finances) and 7 self-care ADLs (bathing, dressing upper/lower body, toileting, grooming, eating, getting in/out of bed). For each item, caregivers chose a score to indicate the following: patients were completely independent (a score of 7); there was a safety concern, excessive time required, or assistive devices used (6); patients needed supervision, setup, or cueing but no physical help (5); or patients needed physical help (4 for a little help, 25% assistance; 3 for moderate, 50% assistance; 2 for a lot of help, 75% assistance; or 1 for complete help, Ͼ75% assistance). A total mean functional dependence score was derived by summing across items and dividing by number of items (actual range of means, 1.0-6.3). Lower scores represented greater dependence (␣ = .92). Subscale scores for IADL dependence (␣=.81) and ADL dependence (␣=.93) were similarly derived.
We used the 12-item validated Quality of Life-Alzheimer Disease scale to assess caregiver perceptions of patient quality of life (1, poor, to 4, excellent). 23 Overall mean response was calculated by summing across items and dividing by number of items. Higher scores indicated better quality of life (␣=.78).
Activity engagement was measured using a validated 5-item scale 24 (eg, "showed signs of pleasure/enjoyment"), with items rated 1 for never to 3 for often. Scores were derived by summing across items and dividing by number of items, with 1 item reverse coded (actual range of means, 1.0-2.8). Higher scores indicated greater engagement (␣ =.62).
We used the 16-item Agitated Behavior in Dementia scale to assess agitated behaviors in the past month. 25 At baseline, caregivers indicated whether agitated behaviors occurred (yes/no) and, if yes, the number of times. Total number of agitated behaviors was derived by summing yes items; a mean frequency score was derived by summing across items and dividing by number of items (actual range, 0.0-121.1). Higher scores indicated greater number of agitated behaviors and frequency.
Caregiver Outcomes
Caregiver well-being (improvement/ worsening) was evaluated using the 13-item Perceived Change Index, 26 fashioned after pharmacologic trial measures and shown to have strong psychometric properties. Caregivers rated change in ability to manage dementia, emotional status (anger, distress), and somatic symptoms (energy, sleep quality) in the past month using 5-point scales (1, got much worse, to 5, improved a lot). Total mean score was derived by summing across items and dividing by number of items. Higher scores indicated greater improvement (␣=.86).
Caregiver confidence using activities over the past month was mea-sured by 5 investigator-developed items (identify daily activities patient can do, involve patient in activities, use activities to distract patient, manage boredom, set up activities) with ratings from 0 for not confident to 10 for very confident. 27 Mean scores were derived across items (actual range of means, 0.60-10.00), with higher scores indicating greater confidence (␣=.87).
We used a targeted measurement approach employed in medical, pharmacologic, psychotherapeutic, and behavior management trials to capture the most challenging problems (eg, behaviors, dependence, respite) for caregivers. 28, 29 For each identified problem at baseline, caregivers indicated at 4 months whether that problem had been eliminated.
At 9 months, we evaluated caregiver appraisal of study benefits using an 11-item survey. 13, 16, 29 Items concerned satisfaction (yes/no) with participation (study clearly explained, treated respectfully, effort required, recommend to others); and used ratings of not at all, some, and a great deal for perceived benefits (overall benefit, dementia understanding, confidence managing care, enhanced skills, life easier) and perceived patient benefits (improved daily life, helped keep patient home).
Statistical Analysis
Based on previous research, we based sample size calculation on assumptions of 25.0% attrition by 4 months and study hypothesis tested at 90% power to detect moderate effect sizes (d=0.45). We used ␣ = .05 level test. Given expected attrition, we planned to randomize 230 dyads. 2 and Wilcoxon rank-sum tests were used to compare intervention and control participants on baseline character- istics and to compare those who stayed in vs those who dropped out by 4 months (main end point). These procedures were also used to examine potential differences at screening between eligible dyads willing to participate and those not willing. Means, standard deviations, and ranges for outcome measures were computed. The normality assumption for each dependent measure was tested by examining the distribution of residuals. For main treatment effects, the outcome measure was 4-month score with design variable, living arrangement (alone/together), and baseline value of the outcome measure entered as covariates. For the 4-month sample, we found statistically significant differences between treatment groups at baseline for caregiver education and number of agitated behaviors (TABLE 1). We ran additional analyses of covariance with these variables as covariates. As results did not differ from the primary analyses, they are not reported. Cohen d was calculated to measure effect size.
Consistent with other trials, to evaluate clinical significance for outcomes reaching statistical significance at 4 months, we used the criterion of a 0.50-SD improvement from baseline to follow-up. 13 This also represents the upper end of the distribution of effect sizes reported in the literature. We calculated number of dyads improving by 0.50 SD or more from baseline to 4 months and compared proportions between treatment groups using MantelHaenszel 2 analyses, controlling for living arrangement. We also compared proportion of COPE and control group caregivers eliminating 1 or more caregiver-identified problem by 4 months using 2 analysis, controlling for living arrangement.
To evaluate 9-month effects, intervention and control groups were compared on adjusted mean differences (baseline to 9 months) for each outcome using the same procedures as for 4-month effects. We also compared intervention and control group caregiver perceived benefit at 9 months using Mantel-Haenszel 2 analyses, controlling for living arrangement.
Statistical analysis was performed with SPSS version 17.0 (SPSS Inc, Chicago, Illinois) with the significance level set at PϽ.05. All analyses were 2-sided. Analyses included all caregivers actively caregiving (not bereaved) and providing 4-month data. Following intention-to-treat principles, we included participants regardless of exposure level to treatment.
We adjusted for 6 outcome measures (functional dependence, activity engagement, quality of life, frequency of agitated behaviors, and caregiver well-being and confidence) using a method controlling for false discovery rate (ie, proportion of rejected hypotheses expected to be erroneous). 30 Because .05 significance was used, we controlled the false discovery rate to be not more than 5%. Reported numerical P values were not corrected for multiple end points, but impact of adjustment is noted in TABLE 2.
RESULTS
Of 284 screened, 270 dyads (95.1%) were eligible, of whom 237 (87.8%) were willing to participate. No statistically significant demographic differences were found between the enrolled dyads and the 33 dyads eligible but unwilling to participate. Study attrition was low, with 28 dyads (11.8%) lost by 4 months. A higher percentage of male caregivers (n = 12, 34.3%) Abbreviations: ABID, Agitated Behaviors in Dementia scale; ADL, activities of daily living; CI, confidence interval; IADL, instrumental activities of daily living; QOL-AD, Quality of Life-Alzheimer Disease scale. a Refer to the "Methods" section for descriptions of the scales used in all outcome measures. All analyses controlled for living arrangement (alone vs with caregiver) and baseline value of dependent variable. After adjustment for multiple comparisons by the method of Benjamini and Hochberg, 30 the P values for the 6 primary measures (not counting ADL and IADL subscales) were .006 for perceived change in well-being and confidence using activities, .04 for overall functional dependence and activity engagement, .07 for quality of life, and 0.59 for ABID score. b This measure was assessed for 202 patients because 7 patients were placed in nursing homes and the caregivers were not asked functional dependence items at 4 months. c This measure was assessed for 106 caregivers in the control group because 1 caregiver was unable to respond to items.
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Undiagnosed Medical Conditions
Among 117 COPE patients, nurse assessments were obtained for 107 patients (91.4%) and blood or urine samples for 92 patients (85.9%; 3 refused and samples were unattainable from 12). Undiagnosed illnesses occurred in 40 patients (37.3%); 3 patients (2.8%) had 2 or more coexisting undiagnosed medical illnesses. Conditions included bacteriuria (n=6; 15%), anemia (n=4; 9%), and hyperglycemia (n = 2; 5%). For the 40 patients with undiagnosed medical illnesses, 39 caregivers (97.5%) followed up with physicians; 1 refused. Among the 39 caregivers following up with physicians, 1 patient was admitted to a hospital and 29 patients were outpatients.
4-Month Outcomes
Statistically significant improvements were observed in functional dependence for COPE patients (baseline to 4 months) compared with control group patients (adjusted mean differ- 21) , representing a small effect. Improvement occurred mostly for IADLs (adjusted mean difference, 0.32; 95% CI, 0.09-0.55; P=.007; Cohen d= 0.43), a moderate effect. COPE patients improved slightly more in ADL functioning than controls, but this was not statistically significant (Table 2) . Similarly, we observed small but statistically significant improvements in engagement for COPE compared with control patients (adjusted mean difference, 0.12; 95% CI, 0.07-0.22; P = .03; Cohen d=0.26). We did not find statistically significant benefits for frequency of agitated behaviors or quality of life.
Compared with control group caregivers, COPE caregivers reported improvement in well-being (adjusted mean difference, 0.22; 95% CI, 0.08-0.36; P=.002; Cohen d= 0.30) and enhanced confidence using activities (adjusted mean difference, 0.81; 95% CI, 0.30-1.32; P = .002; Cohen d = 0.54), small to moderate effects (Table 2) . 
9-Month Outcomes
We did not find statistically significant differences between COPE and control group participants from baseline to 9 months for any outcome measure. Both intervention and control group caregivers considered study participation worthwhile and not time consuming, felt they were treated respectfully, and would recommend the study to others (all PՆ.14). However, COPE compared with control caregivers reported a "great deal" of improvement in their lives overall (70.9% vs 38.5%, 
Study satisfaction
Study clearly explained P = .62
Too much work P = .50
Recommend to others P = .14 Benefited you P <.001
Caregiver benefits
Helped you understand dementia P = .001
Made you more confident P <.001
Made your life easier P <.001
Helped you give care P <.001
Improved patient's life P <.001
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Percentages indicate those responding "yes" for Study Satisfaction items or "a great deal" for Caregiver or Patient Benefits items. (FIGURE 2) .
COMMENT
These findings add to an increasing evidentiary base for nonpharmacologic management of patients with dementia. We tested a multicomponent intervention that helped caregivers attend to patients' medical well-being and simplify everyday tasks to align with patient capabilities. COPE addresses core elements of dementia care: optimizing physical health and function, engaging in daily activities, maintaining quality of life, and supporting caregivers.
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At 4 months, COPE improved patient functioning, especially IADLs; patient engagement; and caregiver well-being and confidence using activities. COPE did not improve caregiver ratings of patient quality of life or frequency of agitated behaviors, although change was in the right direction.
Improvement in patient function, albeit small, compares favorably with pharmacologic trials, yet with no adverse events or known risks. Although different functional measures were used, trials of dimebon 33 and tarenflurbil 6 showed no functional improvement, and benefits reported for d o n e z e p i l w e r e s m a l l ( C o h e n dϽ0.10) 34 compared with COPE (Cohen d = 0.21 for overall function, Cohen d=0.43 for IADL). Other studies of cholinesterase inhibitors show statistically significant but small benefits for IADLs and a trend in ADL improvement, as in COPE. 7 A multisite study found no differences in functioning from clinic-based treatments. 9 In contrast, COPE decreased severity of overall dependence by 0.7 points and IADL dependence by 1 point. Control group caregivers also reported small functional gains of 0.5 points overall and 0.7 points for IADLs, although differences were statistically significant favoring intervention. As points on the scale reflect increments of 25% in physical assistance required by caregivers, a 1-point reduction may be clinically meaningful. Poor patient functioning is a predictor of disease progression, heightening risk of caregiver burden and nursing home placement. 12 Also, dependencies are associated with increased health care costs. 3 Thus, even small reductions in physical dependence may ease caregiver burden.
As to caregiver effects, pharmacologic interventions have shown only small benefits in caregiver burden (Cohen d = 0.18), 8 whereas in this study COPE participants showed higher effects compared with controls, from Cohen d = 0.29 for well-being and d = 0.54 for confidence using activities to engage patients. These improvements appear to be clinically meaningful. More intervention dyads improved 0.50 SD or more than controls on outcome measures. Also, more COPE caregivers than controls reported eliminating at least 1 problem initially identified as challenging.
Consistent with recent studies, 16 ,35 a high prevalence (close to 40%) was found of undiagnosed, treatable medical conditions for intervention patients with all but 1 dyad (97.5%) following up with physicians for treatment. However, effects of their treatment are unclear. A comparison of COPE patients with identified and treated medical problems (n=39) with COPE patients without identified medical problems or treatment (n = 63) showed similar 4-month gains. Nevertheless, managing physical health is an important aspect of dementia care. High rates of untreated conditions suggest the need for more frequent routine medical examinations because symptoms may present atypically and patients may not be able to report adequately.
At 9 months, there were no statistically significant differences in outcome measures. Nevertheless, perceived benefits favored intervention. Compared with controls, COPE caregivers reported a "great deal" of improvement in many areas, including managing care better and keeping patients home. Lack of findings for standardized measures contrasts with perceived benefits, highlighting the complexity of measuring improvements in quality of life. 36 Of importance is that neither group reported finding the study burdensome, and both groups' participants were equally willing to recommend it to others. Training and telephone education were equally well received.
Study limitations include an inability to determine active treatment components. The trial was not designed to answer this question and COPE reflects the integration of multiple components. COPE may primarily affect caregiver appraisals. As outcome measures relied on proxy report, it is difficult to rule out this pathway.
Another limitation is study generalizability. Because caregivers volunteered for participation, they may have been more aware of their role and more motivated to learn skills than nonvolunteers. 37 Only 15% of study caregivers were male and a higher proportion of male caregivers than female caregivers dropped out, so it is unclear how best to address their needs.
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A concern may be the placebo condition. Controls received information tailored to their needs, 12 but the amount of time staff spent providing information was not equivalent to that in COPE. Nevertheless, our approach is an advance over previous studies employing no-treatment comparison groups.
Because most patients live at home with functional decline, a nonpharmacologic, biopsychosocial-environmental intervention may positively contribute to disease management. Future research needs to examine effects of underlying medical conditions, ways to boost treatment effects, costeffectiveness, COPE in combination with pharmacologic treatments, and translational potential.
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